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A METHOD OF STERILIZING CONTAINERS BASED ONi FIBER 

The present invention relates to a method of steril- 
5 izing fibre-based containers. More specifically, the inven- 
tion relates to a method in connection with autoclaving a 
fibre-based container, the cycle time of the sterilizing 
process being reduced. 

A heat treatment for killing and/or inactivation of 

10 microorganisms can be accomplished by means of moist as 
well as dry heat. In the food industry the heat treatment 
in moist heat is preferred since the biological killing and 
inactivating mechanisms are much more effective at a high 
water content than at a low water content, i.e. dry heat. 

15 Besides, the heat transfer in the equipment used for the 
heat treatment is much more effective with moist heat. 

In a package material having a base layer of paper or 
board this layer must be made relatively thick in order to 
give the container a necessary dimensional rigidity. 

20 However, containers made of these laminates based on paper 
or board have the drawback of rapidly loosing their mechan- 
ical strength properties when they are subjected to liquid 
or moisture, which results in that the container becomes 
flabby and cumbersome. Thus, such known containers made of 

25 a packaging laminate with a liquid absorbing fibre layer 
cannot be subjected to a heat treatment with moist heat 
without the desired mechanical rigidity of the packaging 
laminate and thus the dimensional stability of the con- 
tainer being impaired or lost. 

30 In order to avoid these problems packaging laminates 

have been developed which are adapted to withstand drastic 
conditions in the form of moisture and/or heat. Such a 
known alternative package material has for example a 
strengthening base layer of plastic and a filler intermixed 

35 with the plastic. This material has proved to be less 

moisture sensitive than the previously used materials based 



WO 98/16431 PCT/SE97/01574 



on paper and board. Containers manufactured from these 
laminates are very suitable for preservation by means of 
refrigeration as well as heat. When a preservation by means 
of refrigeration is used these containers with a solid 

5 and/or liquid filling material can be chilled by means of 
water cooling. 

However, paper and board are cheap package materials, 
and containers have thus been developed which comprise a 
laminate with a base layer of one of these materials. 

10 Containers manufactured from such a material of laminate 

type in the form of a sheet or a web can be heat treated in 
a humid atmosphere at high temperatures . 

These laminates can by means of folding be used for 
the manufacture of dimensional stable impermeable packaging 

15 containers which are very suitable to be used at most 

extreme conditions in a humid environment including heat 
treatment with moist heat at an overpressure. Such harsh 
environments comprise autoclaving at temperatures and 
periods which are accepted for foods. This means that the 

20 laminate is also highly suitable to be used for the manu- 
facture of a container which is intended to be filled with 
a product under aseptic conditions. In this connection the 
product is sterilized and filled under almost sterile con- 
ditions in a likewise sterilized container which after 

25 filling is sealed in such a way that the filled product 

during storage is not reinfected by microorganisms before 
it is consumed. 

Such a heat treatment of the containers is achieved 
with a heat transfer medium containing water. Generally, a 

30 heat treatment with moist heat is utilized at overpressures 
in autoclaves which are filled with water or steam. In this 
connection an autoclaving . cycle can be divided into a. rise 
time, a holding time, and a cooling time. The rise time is 
the time from the beginning of the heating and until the 

35 desired temperature has been reached. At an overpressure of 
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0.5 bar the steam has a temperature of about 110 °C, and at 
an overpressure of 1.1 bar the temperature becomes about 
121 °C. After the holding time, which is the time required 
to achieve a sterilization at the desired constant temper- 
5 ature, the pressure in the autoclave is lowered to a normal 
atmospheric pressure, and during the cooling time the tem- 
perature is lowered by means of cooling the autoclave. 

Since autoclaving is a sterilization method which 
uses an overpressure this method is mostly performed as a 

10 batch procedure and not continuously. It is thus of inter- 
est to be able to reduce the cycle time when autoclaving. 

However, it has become apparent that when the above- 
mentioned containers are too extensively heat treated they 
are subjected to environments whereby the good sealing 

15 properties of the containers against moisture and liquid 
partly are lost . Due to the soaking paper or board layers 
it is in this way a risk that the package material looses 
its mechanical strength properties and that the container 
becomes flabby and cumbersome. It is thus important that 

20 this type of containers is exposed to such environments to 
the smallest extent possible. 

In order to solve the problems mentioned above the 
method according to the invention has been given the 
characterizing features of claim 1. 

25 When sterilizing containers containing fibre the 

cooling of the containers has previously been effected 
with air in order to compensate for the problems mentioned 
above. However, it has been shown in connection with auto- 
claving that such containers with for example a soaking 

30 layer of paper or board very well tolerate heating up to 
a critical temperature as well as cooling with water in 
liquid phase as a heat transfer medium. 

Different types of material require different process 
times and/or different times for heating/killing/cooling. 

35 Above all, the critical temperature depends on the thick- 
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ness of the base layer and of the fibre content in its 
composition, but the other components of the packaging 
laminate are also of importance. Thus, the critical 
temperature varies between about 70 °C and about 95 °C, 
preferably between about 80 °C and about 85 °C. With a 
folded container manufactured from a material of the 
laminate type in the form of a sheet or a web, which 
material comprises a base layer, an outer coating and an 
inner coating, the critical temperature can be as high as 
about 90 °C. 

The sterilization of filled containers by means of 
autoclaving is carried out in a cyclic course. Such a cycle 
comprises the above mentioned phases following each other: 
rise time, holding time, and cooling time. The heat trans- 
fer medium can according to the invention be exchanged 
during the rise time and/or during the holding time. Since 
for example cooling with air is considerably slower than 
cooling with water a combined cooling procedure for con- 
tainers which are based on fibre and which can be auto- 
claved, in which procedure the air is replaced with water- 
cooling, results in that a shorter cooling time is 
achieved. In the corresponding way a heating with steam 
is faster than to spray with water, which is a usual pre- 
heating method in connection with heat treating processes. 
Thus, such exchanges of the heat transfer medium improve 
the efficiency of the sterilizing cycle, and this in turn 
results in an improved process economy. 

In this connection a heat transfer medium means an 
agent which transfers heat energy from or to the container. 
Suitable heat transfer media comprise for example water (in 
liquid phase) , steam, and air. During the cooling of a 
container after the sterilization by means of for example 
autoclaving the heat transfer medium is according to the 
invention exchanged at the critical temperature, preferably 
from air to water. The cooling below the critical temper- 
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ature can also be accomplished by means of spraying with 
cool water, if necessary with an accompanying cooling with 
C0 2 or N 2 in order to rapidly achieve a sufficiently low 
temperature. With this in view it is also possible to end 
5 the cooling phase with dry blowing. In the same way the 

heat transfer medium can be exchanged at the critical tem- 
perature during the heating of a container before auto- 
claving. 

In summary, package materials exist which are exposed 

10 to environments requiring good sealing properties of the 
container against moisture and liquid. Above a certain 
critical temperature these materials can not completely 
withstand the negative effect of the water on the mech- 
anical properties of the package material. Consequently, 

15 the containers are exposed to these non- favourable 

conditions as briefly as possible while maintaining the 
sterilization effect required. This- -is-according to the 
invention achieved by the heat transfer medium used for 
heating and/or cooling of the container, respectively, 

20 being exchanged during the heating and/or cooling of the 

container at a critical temperature for the container when 
it is sterilized by means of heat treatment, preferably 
autoclaving. Preferably, the sterilization is performed in 
an autoclave, the temperature of which is allowed to rise 

25 to the autoclaving temperature suitable for the applica- 
tion, which temperature is maintained during a sufficient 
holding time. Then the container is cooled with a medium 
not containing water, which medium preferably is air, down 
to the critical temperature, at which temperature the 

30 medium is exchanged for water. 

Calculations from experiments in practice have shown 
that the process time can be reduced considerably by means 
of this cycle of steam-air-water. In dependence of the type 
of container the cooling time can for example be shortened 
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with about 10 minutes from earlier duration times of about 
30-50 min. 
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CLAIMS 



1. Method in connection with autoclaving a fibre- 
based container, characterized in that 
5 during the heating and/or cooling at a temperature critical 
for the container, the heat transfer medium used for the 
heating and/or the cooling, respectively, of the container 
is exchanged. 



10 terized in that the medium during the cooling is 
exchanged from air to water. 

3. Method as claimed in claim 1, charac- 
terized in that the critical temperature is between 
about 70 °C and about 95 °C. 

15 4. Method as claimed in claim 3, charac- 

terized in that the critical temperature is between 
about 80 °C and about 85 °C. 



2. 



Method as claimed in claim 1, c h a r a c 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/SE 97/01574 



A. CLASSIFICATION OF SUBJECT MATTER 



IPC6: B65B 55/06 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC6: B65B, A61L 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

SE,DK,FI,N0 classes as above 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 4296067 A (NaSMAN ET AL), 20 October 1981 
(20.10.81) 



US 4497773 A (KUELZ0W ET AL) , 5 February 1985 
(05.02.85) 



| | Further documents are listed in the continuation of Box C. | ^ See patent family annex. 



* Special categories of cited documents: 

"A* document defining the general state of the art which is not considered 

to be of particular relevance 
*E" erlier document but published on or after the international Cling date 

'V document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P* document published prior to the international filing date but later than 
the priority date claimed 



T* later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance the claimed invention cannot be 
considered novel or cannot be consid er ed to involve an inventive 
step when the document is taken alone 

*Y* document of particular relevance: the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

*&* document member of the same patent family 



Date of the actual completion of the international search 



23 January 1998 



Date of mailing of the international search report 

09.02.98 



Name and matting address of the ISA/ 
Swedish Patent Office 
Box 5055, S-102 42 STOCKHOLM 
Facsimile No. + 46 8 666 02 86 



Authorized officer 
Kristina Pederson 

Telephone No. + 46 8 782 25 00 



Form PCT/ISA/210 (second sheet) (July 1992) 




INTERNATIONAL SEARCH REPORT 
Information on patent family members 



07/01/98 



International application No v 

PCT/SE 97/01574 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



US 4296067 A 



20/10/81 



DE 3003305 A 

DK 40380 A 

DK 146405 B,C 

FR 2447722 A,B 

GB 2042895 A,B 

NL 8000597 A 

SE 412990 B 



07/08/80 
31/07/80 
03/10/83 
29/08/80 
01/10/80 
01/08/80 
31/03/80 



US 4497773 A 



05/02/85 



NONE 



Form PCT/ISA7210 (patent family annex) (July 1992) 



